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1.0 INTRODUCTION

CH2M HILL Hanford Group, Inc., is implementing Systems Engineering (SE) to define
and manage the technical baseline using a graded approach as defined in
HNF-SD-WM-SEMP-002, Systems Engincering Management Plan for the Tank Farm
Contractor (SEMP). The SEMP identifies those products, processes, and procedures to be used
by the Tank Farm Contractor (TFC) to accomplish required SE objectives. This SE
Implementation Plan (SEIP) documents how single-shell tanks (SST) construction projects
associated with the SST waste-retrieval mission (herein referred to as SST retrieval projects)
will implement the SEMP,

Figure 1-1 is a hierarchy of key documents for SST retrieval projects and shows how this
SEIP relates to other key management documents.

Figure 1-1. Key Documents for Single-Shell Tanks retrieval projects.

ORP DIRECTION
A
CHG CONTRACT
TANK FARM CONTRACTOR

- Level | Logics - TFC O&UP (HNF-SD-WM-SP-012)
- SEMP (HNF-SD-WM-SEMP -002) - RPP TEMP (HNF-202%)
- Draft Project Execution Plan {RPP.6G17) - Engineering Plan (HNF-1947)
- Admin. Procedures (HNF-1P-0842) - Authorization Basis

v

SST INTERIM CLOSURE PROJECT

- 88T Program Plan (HNF-5055)
- 58T System Specification (HNF-3912)
- 88T Retrieval MAR (HNF-2544)

SST retrieval projects

- 85T Retrieval Project Management Plan DRAFT (RPP-6837)
- SEIP for SST retrieval projects (RPP-6741)
- Decision Plans/Documents

F&R Docs:

PDCs:

i

W-523 W-TBD
- W-523 PEP - W-TBD PEP
- Engr. Reports - Engr. Reports

- CDR - CDR

. .
. .
. .
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1.1 SUMMARY

This SEIP will define the specific implementation of the SEMP for SST retrieval projects
and associated construction projects using a by-exception approach against the SEMP.
Section 2.0 contains a table that identifies each SEMP requirement on a section-by-section basis
and identifies whether SST retrieval projects will comply fully or take exception to the
requirement. For each identified exception, the table refers to the subsection in Section 3.0
where the exception is described more fully. This SEIP will be updated and revised as necessary
to reflect current planning for SST retrieval projects.

To fully understand the SE requirements for SST retrieval projects, it is essential that the
user of this SEIP read and understand the SEMP.

1.2 SCOPE AND APPLICABILITY

This SEIP applies to SST retrieval projects activities and associated construction project
activities for Phase 1 and Phase 2 SST retrieval up through individual tank isolation (intrusion
prevention). This SEIP does not apply to the ongoing Interim Stabilization activities.
Construction projects shall incorporate specific SE planning in accordance with this SEIP and
document that planning in the projects’ Project Execution Plans.

1-2
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2.0 SYSTEMS ENGINEERING APPLICATION

2.1 COMPLIANCE WITH THE SYSTEMS ENGINEERING MANAGEMENT PLAN
FOR THE TANK FARM CONTRACTOR

Table 2-1 breaks down the SEMP by paragraph and identifies where SST retrieval
projects will comply or take some exception to the contents of the paragraph. For each identified
exception, the table provides a brief description and a reference to the subsection in Section 3.0
where the exception is described in more detail.

Table 2-1. Application of Systems Engineering Management Plan for the Tank Farm Contractor
to Single-Shell Tanks Retrieval Projects. (4 sheets)

SEMP Paragraph

Application

2.0 Integrated Baseline Management

No requirements.

2.1  River Protection Project Integrated
Baseline

Comply with process described except for Specification
Development Strategy unique to SST retrieval projects. See
Section 3.1 of this SEIP.

2.2 SEMP Implementation

Comply.

2.2.1 Systems Engineering in Subcontracts

Comply.

2.22 Systems Engineering Maturity
Assessments

SST retrieval projects does not intend to conduct a maturity
assessment. SST retrieval projects will contribute and participate as
necessary in higher-level assessment activities and conduct internal
andits to ensure proper and complete implementation of the systems
engineering processes.

2.3 Management of the Integrated
Baseline

No requirements.

2.3.1 Configuration Management

Comply.

2.3.2 Interface Management

Comply. Specific implementation is elaborated on in Section 3.3 of
this SEIP.

2-1
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Table 2-1. Application of Systems Engineering Management Plan for the Tank Farm Contractor
to Single-Shell Tanks Retrieval Projects. (4 sheets)

SEMP Paragraph Application
2.3.3 Risk Management Comply,
2.3.4 Decision Management Comply.
2.3.5 Enabling Assumptions Comply.

2.3.6

Technical Reviews

SST retrieval projects will participate in higher-level program
reviews as discussed in the SEMP, Section 2,3.6.1, as necessary to
support the River Protection Project.

Construction project-level reviews defined in the SEMP,

Section 2.3.6.2, will be implemented by each construction project as
directed by the individual project manager. Exceptions to these
reviews shall be proposed and justified by the construction project
manager on a case-by case-basis.

2.3.7  Technical Perfermance Comply.
Measurement

3.0 Systems Engineering Processes Comply.

3.1  Systems Engineering Overview Comply.

3.2 Systems Engineering Process Comply. The generalized process described in this section assumes
Application to the Tank Farm a top-down requirements-development process that results in Level 2
Contractor specifications written for components or subsystems. SST retrieval

projects will depart from that basic process for tanks retrieved for
Phase | Waste Feed Delivery and instead develop F&R documents
covering all aspects of a specific tank retrieval. A further description
of this departure is provided in Section 3.1 of this SEIP.

3.2.1 Mission Analysis This section of the SEMP is focused on higher-level mission

analysis. For construction projects mission, refer to Section 2.2 of
this SEIP.
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Table 2-1. Application of Systems Engineerfng Management Plan for the Tank Farm Contractor
to Single-Shell Tanks Retrieval Projects. (4 sheets)

SEMP Paragraph Application

3.2.2 Functional Analysis Comply, Functional analysis performed to develop the SST System
Level 1 specification and lower level SST retrieval projects
requirements documents is found in HNF-2826, Single-Shell Tank
System Functional Analysis,

Additionally, this section of the SEMP refers to functional analysis
in the context of Level 2 specification development; see Section 3.1
of this SEIP for a description of the departure from Level 2
specification implementation for SST retrieval projects.

Capturing the functional analysis in the IRMS is also discussed in
this section of the SEMP. See Section 3.2 of this SEIP for a
discussion on SST retrieval projects IRMS implementation.

3.2.3 Requirements Analysis Comply. For the Level 1 SST System Specification, requirements
analysis include HNF-SD-WM-SP-012, Rev. 2, Tank Farm
Contractor Operation and Utilization Plan, and , HNF-2919,
Constraints for System Specifications for Double-Shell and Single-
Shell Tank System. Requirements analysis shall be performed as
necessary for development of lower level specifications.

Additienally, this section of the SEMP refers to requirements
analysis in the context of Level 2 specification development; see
Section 3.1 of this SEIP for a description of the departure from
Level 2 specification implementation for SST retrieval projects,

Capturing the requirements analysis in [RMS is discussed in this
section of the SEMP also. See Section 3.2 of this SEIP for a
discussion on SST retrieval projects IRMS implementation.

3.2.4 System Assessments/Evaluations Comply.
3.2.5 Alternative Analysis and Selection Comply.
(Synthesis)
3.2.6 Specialty Engineering Analysis and Comply.
Integration
3.2.7 Specification Development Exception as discussed in Section 3.1 of this SEIP.

2-3
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Table 2-1. Application of Systems Engineering Management Plan for the Tank Farm Contractor
to Single-Shell Tanks Retrieval Projects. (4 sheets)

SEMP Paragraph

Application

3.3  Construction Project Definition

Comply, except F&R documents will replace the Level 2
specifications as the tool to communicate the requirements baseline
to construction projects in Phase 1. Construction projects will begin
conceptual design with a Project Definition Criteria for the project
scope, an F&R document, and any applicable interface control
documents. See SEIP Section 2.2 for additional discussion of project
definition documentation. See Section 3.1 of this SEIP for a
description of the departure from Level 2 specification planning.
Also, see Section 3.3 of this SEIP for Interface Management
implementation.

3.4 Design Baseline Development Comply.

35 Physic.al System Testing and Comply.
Evaluation

3.6  Integrated Logistics Support Comply.

3.7 Major Technical Documents

Comply. See Section 2.2 of this SEIP.

F&R Functions and Requirements

IRMS Integrated Requirements Management System
SEIP Systems Engineering Implementation Plan
SEMP Systems Engineering Management Plan

SST single-shell tank

HNF-SD-WM-SEMP-002, 2000, Systems Engineering Management Plan for the Tank Farm Contractor,
Rev. 2, CH2ZM HILL Hanford Group, Inc., Richland, Washington.

2.2 MAJOR TECHNICAL DOCUMENTS

Section 3.7 of the TFC SEMP includes a table of the major technical documents
associated with SE. Table 2-2 of this SEIP reproduces the SEMP table and adds information on
SST retrieval projects implementation of each document used in the development of the

technical baseline.

Three areas of clarification are required concerning integration between the SEMP and
HNF-IP-0842, RPP Administration, Volume XIII, “Projects,” Section 1.1, “Construction

Program” for SST retrieval projects.

¢ The combination of a Project Definition Criteria (PDC) document and project
Functions and Requirements (F&R) document (see the shaded rows of Table 2-2) can

2-4
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be used to satisfy the ‘Mission Need Documentation’ called for in HNF-IP-(0842,
Volume XIII, Section 1.1 (refer to paragraph 6.1.13, Table i, and Attachment A of
that procedure), for the pre-conceptual design phase. Implementing the Critical
Decision 1 Prerequisites checklist found in ORP-OPD-PP-02, Critical Decision
Process Procedure, can satisfy the reference to “Justification for Mission Need”
document in paragraph 6.1.13.1 of HNF-IP-0842, Volume XIII, Section 1.1, in which
the PDC and F&R document can be referenced.

SST retrieval projects will use the F&R document to satisfy the initial basis for
design prerequisite of the ‘Technical Baseline Documentation’ called for in
HNF-IP-0842, Volume XIII, Section 1.1 (refer to Table 1 and Attachment C of that
procedure). The F&R document format was selected for three reasons: (1) to facilitate
the flow down of requirements from HNF-3912, SST System Specification; (2) to
standardize on a format and methodology for developing technical requirements
documents for SST retrieval projects; and (3) the chosen format exceeds the required
content called out in HNF-IP-0842, Volume XIII, Section 1.1, Attachment C.

For the final basis of design documentation, the F&R document will be updated as
necessary and continue to satisfy portions of the Technical Baseline Documentation
requirements.

The updated PDC will be used and referenced from the ‘Conceptual Design
Document’ as called for in the in HNF-1P-0842, Volume XIII, Section 1.1 (refer to
Table 1 and Attachment D of that procedure), for project justification and scope
information.

2-5
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3.0 PROJECT-SPECIFIC APPLICATION

This section identifies the specifics of any exceptions in implementation of the SEMP
identified in Section 2.0.

3.1 REQUIREMENTS DEVELOPMENT AND SPECIFICATIONS

SST retrieval projects is departing from the specification development process envisioned
in the SEMP. The concept presented in the SEMP requires Level 1 specifications be written at
the major-facility level (i.e., SST System) and that a lower tier of Level 2 specifications be
prepared for the major components or subsystems that will be developed for the major facility.

A Level 1 system specification, HNF-3912, System Specification for the Single-Shell
Tank System, has been produced and released. HNF-3912 contains top-level requirements for
the SST System. However, SST retrieval projects has developed or plans to develop
specifications that embody the requirements baseline for all structures, systems, and components
necessary for a particular tank retrieval in support of Phase 1 Waste Feed Delivery. These
specifications are called Functions and Requirements (F&R) documents. SST retrieval projects
has chosen this approach because each tank-retrieval activity in support of the Phase 1 Waste
Feed Delivery is a unique demonstration of particular retrieval technologies or processes that
accomplishes the tank-retrieval objectives. In this phase, there is no economy in writing
spectfications around generalized components or subsystems because of the small number of
tanks retrieved.

At the completion of the demonstration projects in Phase 1, sufficient information will be
available to define top-level retrieval requirements for the remaining SSTs and to reach
agreement on these requirements with the U.S. Department of Energy and the Washington State
Department of Ecology. The system architecture best suited to accomplish the entire SST
retrieval mission can then be defined, and specifications will be prepared for common
components/subsystems.

Figure 3-1 shows a preliminary specification tree to be employed by SST retrieval
projects. Preparation of all specifications, including the F&R documents, will follow the basic
SE process defined in the SEMP, Section 3.2.7.
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Figure 3-1. Single-Shell Tank retrieval projects Specification Tree.
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3.2 INTEGRATED REQUIREMENTS MANAGEMENT SYSTEM
IMPLEMENTATION

The Integrated Requirements Management System (IRMS) is a database system being
used to capture requirements for the TFC. The SEMP requires the use of IRMS in numerous
places to capture requirements. HNF-3912 has already been captured in IRMS. SST retrieval
projects will migrate the project F&R documents into IRMS at a later time. The IRMS is
scheduled to be fully functional in fiscal year 2001,

3.3 INTERFACE MANAGEMENT

Interface management for SST retrieval projects will follow the basic guidelines and
recommendations of HNF-IP-0842, Volume IV, “Engineering,” Section 2.8, “Interface Control.”
Further detailed implementation for SST retrieval projects is provided herein.

SST retrieval projects will participate in the completion and maintenance of the major
facility interface control documents (e.g. HNF-3339, Interface Control Document Between the
Double-Shell Tank System and the Single-Shell Tank System).

For lower level interfaces, SST retrieval projects will initiate an interface control process
for interfaces between structures, systems, and components that will ensure a unique

3-2



RPP-6761 REV 0

identification and definition of every interface pertaining to the portions of the SST system
modified to accomplish the retrieval mission. The basic tenants of this process are as follows:

SST retrieval projects will develop and maintain a master interface diagram that will
identify the interfaces being developed by the SST retrieval construction projects. This
drawing will identify each interface with a unique number.

SST retrieval projects will identify the construction project that will take the lead for each
identified interface.

Starting in the pre-conceptual phase, the lead construction project will prepare an
interface scope sheet for each interface in accordance with HNF-IP-0842, Volume IV,
Section 2.8, Attachment C. This scope sheet requires approval of project managers on
both sides of the interface. The construction project will use these scope sheets as the
basis for any interface control documentation required. As new interfaces are identified,
the construction project will advise SST retrieval projects to update the master diagram,
and a new scope sheet and unique interface number will be created.

As each interface is designed and developed, the scope sheet shall be kept current and
approvals from all parties shall be required for any change. Design review packages shall
contain or reference all scope sheets applicable to the project.

As the designs mature, design drawings that contain a design solution for an interface
shall be referenced in the scope sheets. The construction projects shall ensure that the
design drawings for their projects are accurate and reflect the agreed-to solution.
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